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AUSTRACI' 
A study oj'llw c:omptlsilioll r~(l'c',l!da/iotl./hmt oreb!.u,lkd and 111/iil'dwdied an•as l!(llorlheastem z,one of 
Ni[~erialf'as carried out. Usi11g spectroscopic /cchuiqllc's, tlw.f(J~/oll'iug t!lcnwnts: mag1wsirqn (A fg), ca./c:itll/1 (C'a), 
zinc: (ZII), COJ'flt:r (Cu}, inm (Fe:). sill'<.' I' (.·I g), lead (l'b), lli<'kcl (Ni), mo~rbdel/lt/11 (Mu), dtrc~wium (CI~, pltcMJj!wms 
(I~ (lll(lvmzndium (l J u•cre CPt!flmst!d /!l'e.wnt iulhe vc·~elaficm. C. 'lwmical mw~F.I'is c!(.I)Wfemalically .mmp/;~d trees · 
(J(/ufJ'cl .H'IIegrllL'Il.\'i.-; (lksr.) .'1 . .Ju.1s a111/ Azarlimdtta imlh:__tt,l. .fuss) tillu~fizmi~l' Alf?!ian!tie slwwed 1/wl tht:y 
coutaiu {'a, I' and l'c llf' fa 103 lll}:t!m.J. II<HI'cl'e/', tlte £•1emcuts Alg, ('u, ilg, l'b, Ni, Alo, Cr aud V m·ctlowc:r. 
INTHOI)\JCTI<)N 
( lh.scrvalions hm c shown !hat lucal but extremely CIJHosive cnviruunwill::> licar the ron!'·: ips or plants caa 
c:;: tat·: minc1 al mallo;r "ell in t.::·a:cs.~ ul' whal is prcscut in readily cx~haugcahlc fon11 (Lovct ing, I ?5'); Cuk, I <J'/1 ). 
Even the pli111;11y silicate 111inctal.s can bL' lHukcn dowu and lhc ~:\lmpoucuts made available lo lh(: plaut.s. 
Lead, fur c;.;amplc is :111 cklllclll dwt is appmcntlyl:ugcly inm111llilizt:d by prcdpilaliou around mol tissues 
l•f plauts (ll:muuct. 1928). If the aoi<HIIIt ur l'b iu the ~oil soluliou is to<> high, the pl·cdt)Hat•:·d !'b c.:w11pow1tl 
~tpp;u· .. ·utly iu•pc1!<!S the ll!•w of :;olul ion. The loxi<; ~.:ka1!cnts. U, A!; and, V arc app;u cnlly prccipilalcJ inlhc mot aud 
stem or plants in 1h1: same way. 
lluwcvcr, lhl:sc clcmculs IWIIIIally llCl·iu· in plants in lower couccillialiou I han inlhc.supportiag· soil. !n 
spitc\lf!his impovca ishru(:nl,thc t•.codu:udt:al pailctll furmcd hy l h~ I oxic dcmculs 111ay hen uiorc t;iilhrul rcllt:~.:thln 
or lim r.:olupo:~ilion of I he :;uil l'lanls sontcltlli\'S act as indicalms of on.: deposits ·ami are affc<.:((.~d by chemically 
allctLd rucks. 
The ai111 oflhis m11 k wa:; !u slltdy I he ll:tlmc ami prupc1 I ics uf the vcgctali~tll from ,·arious orchudicd and · 
ullmcbndicd areas of um thcastclnL.onc.s or Nigcriil. This is in order to usc the clcm~alal cmilposiiion or 1 he p!anis 
lo(Hcdict tile sccondmy mincrab in lhl: oxidi1.cd /.UIIC deposits ofthcmcas. This \HH k highlights !he collt:cllllatiou 
uf soutc clcmculs in /\.1.adiJa~.:hta indka A .. lltss and Khaya scm~galcnsis (Dcsr,.) A. Juss bujh t.lf the nunil}' 
Mcliaccac. 
1\IATIWIAL.S ANU 1\li•:TIIOIJS 
Sa:llpi~!Jc~:ti(lH 
The nunily of plan!s tvldia<.:cac has hccu lh.!s(;rihcd as I he lllalwgany liunily to H'hh.:h bc!uug 5CVCiat 
iwpml;uit Nigct iantimhcrlrccs (!<cay, ( %4 ). 1\. haya Sl~ucgalcnsis is a dry i'.upc malli>g:iuy aud is widely tlisl rih11t~~d 
in !lie :;;1n•nnah rcgiuus. A :t.adin~t..:llca iudk:a appca1:; '" h(: the only H'IHc~>cutal ivc pf thi:{ gcu'u:; iu.Nigcl i:l. !I is lhc 
wcll·lowwun~,;{'ll\ tree, which is uuc uf !he 11w.~t illlfHHtantlrl:~:s ul',:aslt.:lll ludia. 
Stem-basks of uccmand K. s~:ucgalcusis 1\'Ctc o::ollc~.:tcd al K irawa aud l'ull~a. r~~.pn ... '5~.:nt iug llrcl.>mlicd areas; 
Dautallllll ami 1\·laidugtiri r~~prc::;cnl i ng ,;IIlli dwdkd arc:ts {Fig. I). · · ' . 
The clt:vHiion or Kimw;i und l'ulka is 210 in (appmxirua!t.:ly 7110 l'cct) abm·c sea k.vd. Thi:; lopugmphic 
hdghl should uol be conslmcd as a gentle lcrr;iin rat her I hey a1 c: lugged and musisl ur a series. or s;mlonl h 1 !dgcs 
an<f steep-shied cany<.lllS, atil;ing fiOI\1 sand dq)(lsitiou as a rcliull ur wiud actiuu: 1\·l\lsl of the tod{ s11ifaCL~S an~ 
blocked with dcsctl varnish ami pi !led \lith :mwll cavities. Tclltpclalurcs in these ~~mule areas urthc low dcsc1 t arc 
alnwsl cOHtinuously about 45°(.' fmm Fchrua1 y !<11\,lay. aud it is Blllusual fm the lcmpcmtur c lo rcat.:l14 5"C in June. 
The vcgclalious occm in bn.:t.:ciaic :>;Hld sc:11us al Kimwa and i1ulka, and IlK~)' inc aptiarcntly rcst1 ict<.:d 'tn 
a small slope at ahout 5 mlcrcl. Th~ st<.:Ht-h;llk!> of lhcsc trees were <.:ullcr.:lcd amuutllhc i'.Qncs. , 
Go llli· as is known. no occ w;.s C\'l~r lllimxllhllll these mea:; since these pw!ipcctillg d:1ys. cxccp! l'l;r 1hu 
periodic visits of lllincral~,;ollc~;!ms. · ' · 
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Fig. I: Location of site limll wiKrc s:unplcs were collcc!ctl in B;>tiw and Yobc Stales. 
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The 1ll'kd powdered slcm-h;u ks ( l<lg ·(lf each sample) ublnint~d from Kirawn. Pulka, D:.llll<llunt antt 
.· Maidururi WCIC l~:<lmctc~! by addilic).i,~ or conc?nlratcd l1N03 and 11202 no·v .. v/v 1: I), !his dissolves the· sample. 
This w;u; followed br filtration of the cxiHtC! into n volume! ric f\nsk t 100, ntl) using !iller p:tpcr (Whalnmn GFn• 
Fitncgla:.s 0 . .10 ;md.thc lla:;k was mndc. lo vohtn,ICWilh dislillcd walcr. ' . 
Pho::;phoru<.;md vanadium wci·c dclcnuincid colm imelt ically (l.lmwood et nl., I 9!'/9). Other c!Cmcnts wei c 
determined hy ntomic uh:::mpli(Jll spcc_troph(llomcl<::f (AAS), using Pctkiu Elmer model 5000 applying sla:td;mi 
mldilion rncihml~-:. 
Thc·prcpntation of 0.06 and 0.05 molchu-J slamlard buffer soliltinns at J 7(C were <.:arricd ·Oill u;>(r:t~ 
potassium hy~lrogcn ,,thalale and sm\ium l.clmboratc. The ·p!l values were measured nl 37(C with n cc;i ~~,luss 
clcclrodc using I his solution aud ·incscnlcd in Table I. · . · 
The ninounlsofdcmcnls i>blaincd loge! her \rillt the pllrcadi11gs were used in COMICS program (Pen ill 
aud Sayee, 1 967) calctilations. The computer program was·nscd lo pl'edicl the nctidtics or the clcmcllfs in the 
s;uilplcs. The Cflllilihritmt Collsf:llll dala used ilS inpullh !he COMICS pwgmm WCIC Ia ken fr·om Smilh anJ lv1;nlcl! 
{IIJ7(i) ami Barnc.r and Scheuerman ( J<J7~). The rc~ulls wc1c.(hosc lisl<.'d iulhc lnhlc. Samj1lcs frtllll bedrocks of 
Kiraw:1 ;md l'ulka wctc lrcalctl as aho\'c ,·\·ilh pi I mcasuictl an.: 1>oil analyzed for ntt~fal conccnlmlion by AAS. 
IUCStJLTS ANn niSClJSSiON 
. Tahlc l shows !he vnlucs fort he :wc.ntgc clcmcnlaJ con! cuts l{ll' A. i ndi.ca { 1\) and I< .. scllqi•!.lcn:;is {!J) from 
mchodil-d ;111d 'unorchodicd :ucas of rHirthcaslcrn ~.one of Ni1~ctia. · . · · 
The. values for Ca. 7.n, Fe. Ph and f' arc hclwccn I 02 and 10.1 lllgtim-:l. The ammutls of Cn in A nml B for 
cx;mtpiC (sec Tame I) at Kirawa ancl Pulka :uc 1505, l99n; I ?UO. 1 72!\ rc!ipcciivcly nnd nl Dnmnlmu and Mnidttguri 
~~rc lnRn, t R<'O, I ~20 ahd I no mgclm-Jrcspcctivcly. These clcmc,nls nrc pmlicnl;)_tly toxiC to planls.(!1van cl a!., 
1951: Ah111cd and Twyma11, I'J5J: Cnlc. 1971). Such llflallcm nl'mc mctnl.<lislrilmtionm:1y lend to l'llggc:;l that 
plnuls in I he m-id :r.onc region, which gmw dming the ·shorl rah1y !-:t~!IS<III, may he rmsccptiblc to toxicity by the 
mmmnt:; or I hcsc .9lcmcnts present. ll~1wcvcr, it is.bclicvcu that a level is reached nl which nl>sorptiou fl'ol\1 the soli ; . 
il' COllSidctcd·tu be rcd\lccd dm~ lo vrccipitat.ion orthcil' compounds :.m111nd mol tissue (Evan e\ nl., 1951; Ahmed 
lllltl'l\Yym;m, \ 9~3~ Cole, l 971 }. · · . 
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Culc ( 1971) pointed out !hat l'l>, as :1·11 clcuiCIII, is ajlpa• cutly hugely iuul1t1hilizcd by tnccipita!iun in the 
~suc.: uf planls. Thus, if the qua11tily of l'b in lhc :;uit solulilHHl is loo hi1~h, I he prccipitatco.l I'll compuHuds 
.1pparcnlly impede I he flow uf ~ulutiuru; ami the plnnl dies !Snu{;dliv, I 9M; Simh:cva, PJC>I }. This iulcrf~icc muri>s 
tile hq!,inniug of dcpositiuus of Ph ani! as:.;ud;;tcd lltinc&:ll pha:;cs. whkh c:tlcml cl<l\l'llllccp for sumc wi1y inlo the 
husl gt \II IIIli. · 
lnlhc.sc results (Tallie l) the ,·;ilm:s ~~rcu at Kiwwa autll'ulka f(Jr plauls 1\. aml U me iMI ;ultl 1 ')I; IIW, 
'192 mgtlm-3 us ;1gaiusllhc amuunts ubtaiucu <~I Danm1nri1 ami Maidugwi of72, (i5, c,o aml"l8 mgdm-J. Simil;tr 
pnllcms arc rcconlcd for Cr, Zu ;wd Ni. . . · . . 
' The umounts ur Cr li.Jr plants 1\. a mill at Ki1 awa and l\1lka :lfC l.S, Ill; ! II a11d 20 ~~~~:<lm-J, li.l•· D!uu;~hln·, . 
'1111(1 Maiduguc i the value-s arc 1.1, 15; I 'J ami Olllllgdm-:l. The values uf 1\ a mill fm Zu at Kimwn :uull'ulka me 7 50, 
K2U; IUICl aml l.l'JO lllGdm-1, fi)r Da111alunJ and lvlailluglll i thc;unnunls m c <,Go, 7!lll; ~50 antl\/O!Imgdm-1. Anu11uit:; 
ufNi fur planes A Hml n Ill Kiaall'a IIIII I Pulka ;Ill: 7K, 112; 1) I, 117 llig<lm-.l IIIHII~II· this ~'k:mcnl al r>nm;tllllll ami 
Maiduguti !he ,·alltc-s ate 7.'i, lll: <d, l~O lltf',<i•u-.1. . 
(.';umon { 191>0) rc:p<Hlctllhal Ni, Cu. C'u, ( 'r, /..11 mal !'I· ill arc all :ml:1g1mi:;li~: lo Fe in plants. li.x~.:cssc:s ,.r 
chc.'ic ckmcnls pwdn~.:c a ddkh:m.:y ul Fe nccl:sr.ary iulhc linmatinuorchl<!wphyll, with a lcl;u[(iug di:;wloJatiuu 
ufkan:s. II is possible that excesses uf thcs~: mitK'tai-C\umillg clements arc present in the bctlrm.:k {Ta{Jic I) hcy<md 
the.~ mlc\'cl at Kimwa and Pull; a. II may he 1\'t:all..:rltlwl !hil:>c vcgda!itlll:? \rcrc tcstrickd to brccdalc sand ::~;tms 
al abuul a slopc uf .'i 111 lcl•cl a\ l~itawa and l'ulka. These spm:ics arc apparcnlly gruwn pn:fc:·c.ntially on the 
miucr:ilit.l''l gnmntl wilhiu limited ill\: as. hut grcl\' over nun-mincr;rli7.cd gwund in uHtcr rcgkms in a wider range. 
These plants may he used :rs h:;~l itltlic;llur li;llowiug I he obscn·aliou o[ Culc (197 if 
Lag ami Uulvil,an (I ~fJ·I) also puintcd oulllm! the ah:;cucc of vcgclaliun cover rather lhau its pn::.scucr,: is 
usr;:fulas au me guide. F111 these dcr1u:nt~; analp.crl (Table 1), pmlit:ularly lor clct(tcllls that arc ~':Sscutial lo plant 
t.:mwlh. I hal is Ca. Fl\, Pb nud I' :11 almn: :i ml~vcl a lc\·cl is reached al which ahst11'ptiuu li mnlhc .soillo I he uppt~r 
paris uflhc.: pl:1111s ;uc cousidcmhly rt:~lucctl so I hal lh~ piau! is unhealthy, dciut.rticd or dies (Ev;in cl a!., I ~51; 
:;iimlccm. 196 I; Sauchclliv, I%~). i hmc\n. in the ucdwd\. lht.:' ar.sud;!lion <Jf Fe with P ami Vas mincwl:; is 
uolc\Hll 1 hy (i::alluc nf many deposits (Siulkcva, I '>61 ). f>cpusili\111 uf sucli cuulpOilculs can give. rise lu 
cuuccul mliun uf Fe of m ~ l~rad.:. 
Table I: A vcmge clcmculal coutcul ( "'l~<lm-:J) iu ~ht: ash ur A~.:uliJnchta iudir.:a and 1..: haya scucgalcnsis gwwing 
iu l'ulka Ki1awa, l>;uua!inu ~!! II\ I · I · ' II I N' · 
1'1 
-
Element Kicawa 
A II 1\ 
~~.-:.!!~.!.t\!1!.!· 11\ll lCllS Cill 1gcna. · 
tlka ' Damalu111 Mn i<ll;~~~i-r-Kir:;w;t -;-.~-k;t 
ll A B A U C D 
,----.-·· 
-- ·----- --- --· ·--.-
1\Jg 910 930 750 850 BOO l)!IO 620 1.)()() 14lH) IMO 
·---- --- ·--.. -
.. ~- .. 
---- ---- ·-
Cn 1505 I'J90 I 'mO 1710 18!\0 I XW 1!!20 1780 ]330. 10530 
---
- ·:-· 
,. 
Zu 75() 820 sxo 131JO M!O no 850 900 IJOO •100 
. ---- ··---· --
Cu 168 191 IMO 192 72 (15 (j() n ISO \()() 
-
' Fe 1300 1·150 15)0 17fi0 1%5 17(i() 1020 105() 635()0 39000 
--- ---- ·-- ~--- ---·------ ----
Ag 55 <iO f,.) 70 ·10 Jl!ll 2!1 22 ;10 foo :wooo 
---
.. __ 
---- ---- ···-- ···-·-· 
J>u 205 210 Ill\ 175 125 125 115 130 5200 10000 I 
-·------ ---
..........,..--
--- ----· ··--- --- ~·--
Ni 7K 112 91 1\7 75 !II 6•1 l\0 700<1; 5000 
- ·--- ------
----· 
--- ----
~-~-:......- ... 
--------· 
1\·lo 71 n tiS xu 2:'i 19 50 35 
; 
98 130 
_....___ 
--- ---· ---· ··--- ··------- ---· ·----- ---- ---. 
Cr l5 IS IR 20 !3 15 19 px <H 40 
·-- ----- -·--·-· ---- ----
..,.--.--
p .. 172tl 2020 20.'\0 19'/0 ll\l\0 1500 lli.50 l·l50 2(!30 ()(10 
·----- --- ---- --
• ---·-- _ .... ---· "N .... ___ ··-- ...!~---. 
--·--- ----
v ,10 (}5 ·15 
··-.-- ---
I'll 5.90 6.<H 5.7·5 
1- .. --
:1> l.,) <5 NIJ <.1 55 70 . 
··-~.R5~~:-5.l)!\-. ~-·6.20 ~~-· ---------6.10. 5.83 
N.ll: A= AJ..nllirnchla it~dica · B ·~ Kh;1ya scncgall.:usis 
c null ll = Avcmgc dcllll'lllal COII{Clll!\ (mgdm-l) or Kimwa ~md Pull<ot hcdmcks .. 
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------········ 
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CONCUISIO~l . 
It may be cmtdudcd !hall he dcmclllol(lgy of A.iodlca' nnd K.scucgnlcllsls call 5crvc !Is a usd!!l ~il!(k J; 
lhc l!llllcntllwtlon ofK!rnwa nnd Pulkn. These contJmslllous would hen!' n fnltly simple tchllloilshlt} to tho llleU 
cunfclll of lho bcdwck. 'l'o rh!s cxte11l, ·sol11c Fe, Pll, Cn, Zn, Cr nnd P containing sccondnt)' htlncm!s rltu cxpi:ck~; 
rrmn I hl'!iC orchm!lcd ar cas. :~ ) . 
. ;. 
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